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JOINT SERVICES ELECTRONICS PROGRAM
OVERVIEW

This final report on the Joint Services Electronics Program, Contract
F40620-91-C-0028, covers the three year period 4/1/91 through 3/31/94.

During this period thirteen research projects were supported under this
program in the areas of Solid State Electronics, Quantum Electronics, and
information Electronics. During this period, Prof. S. R. Forrest left the program
and was replaced by Prof. R. Nottenburg The three year period has been a very
productive one from the scientific results achieved and the transfer of the results
to industry and government laboratories. The results are documented in the 93
scientific publications that have resulted from this research. Perhaps the best
mode of technology transfer is through students who graduate and carry the
technology with them to other laboratories and industry. Thirty one students who
were supported by JSEP received degrees during this period.
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JOINT SERVICES ELECTRONICS PROGRAM
RESEARCH UNITS

Solid State Electronics
551-1 Cross-Talk In Optical Receiver Arrays, R. Nottenburg
551-2  InGaAs /InP Strained Layer Materials and Devices, P. D. Dapkus
551-3  Kinetics of Growth of Highly Strained Pseudomorphic Structures

on Pre-patterned Substrates and Applications to FETS and RTD'"s,

A. Madhukar
Optical and Infrared Electronics

OEl-1  Beam Shaping by Nonlinear Optical Mixing, J. Feinberg

OE1-2  Nonlinear Optics and Carrier Transport, E. Garmire
OE1-3  Quantum Well Waveguides Studies, W. H. Steier

OEl-4  Advanced Spatial Light Modulation Concepts for Optical
Information Processing and Computing Applications
A. R. Tanguay, ]r.

OE1-5 Plasma Based High Power Microwave and Millimeter Wave
Sources, M. Gundersen

OE1-6  Smart Pixel Optoelectronic Devices for Optical Computing,
A. A. Sawchuk

Information Electronics
IE1-1 Adaptive Channel/Code Matching, R. A. Scholtz
IE1-2 Blind Equalization Techniques, C. L. Weber
IE1-3 Research in Fiber-Optic: Networks, V.O.K. Li

IE1-4 Inference on Wideband Random Communication Signals:
Detection/ Classification/Parameter Estimation, A. Polydoros

Contract No. F49620-91-C-0028
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JOINT SERVICES ELECTRONIC PROGRAM
PUBLICATIONS LIST

**A wavelength-convertible optical network,” Lee, K. C. and Li, V. 0. K., IEEE/OSA

Jc.>urnal of Lightwave Technology, Volume 11, No. 5, May 1993, pp. 962--970.

2.

‘Distributed database systems in high speed wide-area networks," Banerjee, S., L, V. O.

K., and Wang, C P., IEEE Journal on Selected Areas in Comm., Volume 11, No. 4, May 1993, pp.
617 - 630.

3.

*Performance Analysis of the Send-on-Demand: A Distributed Database Concurrency

Control Protocol for High Speed Networks," Banerjee, S., Li, V. O.K., and Wang, C P., accepted
for publication in Computer Communications.

4,

“*An approximate analysis of the performance of deflection routing in regular

networks,” Khan, |. and Li, V. O. K., accepted for publication in |EEE Journal on Selected Areas
in Comm.

5.

**One-shot semi-join execution strategies for processing distributed queries,” Wang, C

P., Li, V. O. K. and Chen, A. L. P., accepted for publication in Computer Systems Science and
Engineering.

6

8

**A quorum-based termination protocol for distributed database systems," Huang, C.L

aﬁd Li, V. O. K., accepted for publication in Computer Systems Science and Engineering.

**Minimum-weight vertex cover problem for two-class resource connection graphs,”

(fhen. J.S.J. and Li, V. O. K., accepted for publication in information Sciences.

g

** A traffic control mechanism for ATM networks,” Khan, 1. and Li, V. 0. K., Proc. |EEE

dLOBECOM, Houston, Texas, Nov. 1993.

10.

“*Traffic shaping in ATM local area networks,” Khan, |. and Li, V. O. K., Proc. IEEE

Computer Communications Workshop, Del Mar, California, Oct. 1993.

1.

“Performance analysis of fiber-optic PPM CDMA packet networks," Hsu, CS.and L, V.

0. K., Proc. ISCA International Conference on Computer Communications and Networks, San
Diego, California, June 1993.

12.

“*Performance analysis at an ATM statistical multiplexer serving a superposition of

bursty traffic sources,” Khan, . and Li, V. O. K., Proc. ISCA International Conference on
Computer Communications and Networks, San Diego, California, June 1993.

13.

Wavelength-convertible optical networks,” Lee, K. C. and Li, V. O. K,, Proc. IEEE

INFOCOM, San Francisco, California, April 1993.

14,

"Multitevel Priority Scheme for Fiber-Optic Code-Division Multiple Access (CDMA)

Packet Networks," Hsu, C S. and Li, V. O. K., Proc. IEEE INFOCOM, San Francisco, California,
April 1993.
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15. *Realization of high performance doped channel MISFETs in highly strained
AlGaAs/InGaAs/AlGaAs base quantum well”, K. Kaviani, K. Hu, Q. Xie, A. Madhukar, Jour. of
Crystal Growth, 127, 68(1993).

18. "Effect of structural and chemical parameters on the optical properties of highly
strained AlGaAs/InGaAs/AlGaAs quantum wells", K. Kaviani, K. Hu, Q. Xie, A. Madhukar, J. Vac.
Sci. Technol. B 11, 805(1993).

17.  "Space Multiplexing in Multistage Optical Networks,” A. S. Miller, L. Cheng and A. A.
Sawchuk, in Technical Digest, 1992 ICO Topical Meeting on Optical Computing, Minsk, Belarus,
June 29 - July 1, 1992, Proc. SPIE, vol. 1806, 1992.

18. “Applications of Smart Pixel Devices in Optical Computing and interconnection
Networks,” A. A. Sawchuk, LEOS 92 Conference Proceedings, IEEE Lasers and Electro-Optics
Society, 1992 Annual Meeting, Boston, November 1992, pp. 369-370, (invited paper).

19.  "Optimization of the Lens-Based Perfect Shuffle,” A. S. Miller and A. A. Sawchuk, accpted
for publication in Applied Optics.

20. "Input to Output Relations in the Lens-Based Optical Shuffle,” A. S. Miller and A. A.
Sawchuk, accepled for publication in Applied Optics.

21. “Smart Pixel Optical Computing Architectures,” A. A. Sawchuk, L. Cheng, S. R. Forrest
and P. R. Prucnal, in Optical Computing Technical Digest 1993, Optical Society of America,
washington, DC, 1993, vol. 7, pp. 214-217, (invited paper).

22.  “Adaptive Channel/Code Matching,” Narciso L. Tan, Ph.D. Dissertation, University of
Southern California, October 1993.

23. "A forward-only procedure for estimating hidden Markov models,* N. L. Tan, R. A.
Scholtz, and L. R. Welch, submitted to the IEEE Trans. on Signal Processing.

24, "Correcting a specified set of likely error patterns,” N. L. Tan, R. A. Scholtz, and L. R.
Welch, accepted for publication in the IEEE Trans. on Information Theory.

o5, "Correcting a specified set of likely error patterns,” N. L. Tan, R. A. Scholtz, and L. R.
Welch, submitted to the 1994 International Symposium on Information Theory, Trondheim,
Norway, June 27-July 1, 1994,

26. "Gain saturation properties of a semiconductor gain medium with tensile and
compressive strain quantum wells", S. Dubovitsky, W. H. Steier, A. Mathur, P. D. Dapkus,

accepted for_publication in J. Quant. Electr.

27. “AlGaAs waveguide optically controled directional coupler latch”, R. T. Sahara, W. H.
Steler, S. G. Hummel, P. D. Dapkus, J. Lightwave Tech., 11, October, 1983. -

28. "Gain saturation properties of a polarization insensitive semiconductor amplifier
implemented with tensile and compressive strain quantum welis", S. Dubovitsky, A. Mathur,
W. H. Steier, P. D. Dapkus, accepted for pubication in Photonic Technology Letters.

29. "Wavelength conversion in a quantum well polarization insensitive amplifier”, S.
Dubovitsky, P. D. Dapkus, A. Mathur, W. H. Steier, accepted for publication in Photonic

Technology Letters.
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30. "Gain saturation properties of a polarization insensitive semiconductor amplifier and
polarization encoded wavelength conversion”, S. Dubovitsky, A. Mathur, W. H. Steier, P. D.
Dapkus, Optical Fiber Communication Conference, San Jose, CA. Feb.. 20-25, 1994

31. "Sub-Angstrom, Tunable Wavelength Filters Based on Nonfinear Optical Interactions in
Semiconductor Amplifiers”, S. Dubovitsky and W. H. Steier, presentedto CLEO, May, 1994.

32,  "Externally-Deposiled Phase-Compensating Dielectric Mirrors for Asymmetric Fabry-
Perot Cavity Tuning”, Z. Karim, C. Kyriakakis, A. R. Tanguay, Jr., K. Hu, L. Chen, and A.
Madhukar, submitted for publication in Applied Physics Letters, (1993).

33. “Ex-Situ Cavity Tuning of an Inverted Asymmetric Fabry-Perot Cavity InGaAs/GaAs
Spatial Light Modulator Using an External Phase-Compensating Dielectric Mirror*, Z. Karim,
C. Kyriakakis, A. R. Tanguay, Jr., R. F. Cartland, K. Hu, L. Chen, and Madhukar, Submitted for

publication in Applied Physics Letters, (1993).

34, wpicosecond Time-resolved Measurements of Electroabsorption in an InGaAs/GaAs
Multiple Quantum Well P-1-N Modulator,” Daniel Mahgerefteh, C. M.. Yang, Li Chen, K. Hu, E.
Garmire, A. Madhukar, Appl. Phys. Lett. 61, 2592, November (1992).

35. “Improving InAs Double Heterostructure Lasers With Better Confinement", Y, Tsou, A.
\chii, and E. Garmire, IEEE Journal of Quantum Electronics, Vol. 28, No. 5, May 1992.

36. “InAs/GaAs Short-period Strained-layer Superlattices Grown on GaAs As Quantum
Confined Stark Effect Modulators®, M. Jupina and E. Garmire, Appl. Phys., Lett. 60 (6),
February 10, 1992.

37. "Direct Interferometric Measurements of Quantum-Confined Stark Effect In InAs/GaAs
Short Period Strained-layer Superlattice MQWS", M. Jupina, E. Garmire, E. Hasenberg, and A.
Kost, Electronics Letters, Vol. 27, No. 25 pp. 2303-2304, December 5, 1991.

38. "Back-lighted thyratron research: Technology transter, new spin-offs," M. A.
Gundersen, G. Kirkman, T. Y. Hsu, and R. L. Liou, Proceedings of the 5th SDIO/ONR Pulsed

Power Conference, College Park, MD, August 17-19, 1992.

39. “Robust, plasma-based, variable pulse-length electron beam source,” R. L. Liou, T. Y.
Hsu, G. Kirkman, R. Temkin, and M. A. Gundersen, Digest of Technical Papers, 17th Annual
Conference on Infrared and Millimeter Waves, September 1992.

40. ~A comparative study of Si and GaAs based devices for repetitive, high, puised switching
applications, " E. Hadizad, J. H. Hur, H. Zhoa, and M. A. Gundersen, J. Appl. Phys., 71,

(7),3586, (1992).

41.  "A high voltage GaAs static induction transistor,” P. Hadizad, H. Zhoa, K. Kaviani, M. A.
Gundersen, H. R. Fetterman, Proceedings of the 20th International Power Modulator
Symposium, Myrtle Beach, SC, June 23-25, 1992.

42, "A comparative study of S| and GaAs-based switching devices for pulsed power and a high
voltage optoelectronic GaAs static induction transistor,” P. Hadizad, J. H. Hur, H. Zhoa, M. A.
Gundersen, and H. R. Fetterman, 5th SDIO/ONR Pulsed Power Meeting, College Park, MD, August

17-20, 1992.
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43. "High Density Interconnection Architectures,” A. A. Sawchuk, Proceedings 3rd Biennial
DOD Fiber Optics Conference, Armed Forces Communications and Electronics Assoclation,
McLean, VA, March 24-27, 1992.

44. "Linear Cyclostationary Analysis of Noncoherent Direct-Sequence Code Tracking in
Pulsed Jamming,” H. Tsou, R. Sampaio-Neto and Robert A. Scholtz, MILCOM' 92, San Diego,
CA, Oct. 11-14, 1992.

45, *Order-P: An algorithm to order network partitionings,” Banerjee, S.and Li, V. 0. K,
Proc. IEEE | CC, Chicago, llinois, June 1992, pp. 432--436.

48. "Congestion control in ATM networks using intra-cell multiplexing, " Khan, |. and Li, V.
0. K. Proc. | SMM international Conference on Computer Communications and Networks, San

Diego, California, June 1992, pp. 117--121.

47. "Performance analysis of fiber-optic code division multiple access (CDMA) packet
networks," Hsu, C. S. and Li, V. O. K, Proc. ISMM International Conference on Computer

Communications and Networks, San Diego, California, June 1992, pp. 97-101.

48. "Low threshold 1.5um Quaternary Quantum Well Lasers Grown by MOCVD", P.
Grodzinski, J. S. Osinski, Y. Zou, A. Mathur, and P. D. Dapkus, Proc. of 1892 InP and Related

Materials Conf. A

. 49, Grown of InP related compounds on structured substrates for the fabrication of narrow
stripe lasers:”, P. Grodzinski, J. S. Osinski, Y. Zou, A. Mathur, and P. D. Dapkus, To be

published in J. Crystal Growth.

50. Parameters Estimations of Random FH Signals using Autocorrelation Techniques”, C.
D. Chung and A. Polydoros, accepted in IEEE Transactions on Communications, 1993.

51. «_ow threshold current density 1.5um lasers using compressively strained InGaAsP
quantum wells,” J. S. Osinski, Y. Zou, P. Grodzinski, A. Mathur, and P. D. Dapkus, Phot.

Tech. Lett., 4, January, 1992.

52. “Evidence of gain enhancement in long wavelength-strained quantum well laser
diodes,” J. S. Osinski, P. Grodzinski, Y. Zou, and P. D. Dapkus, Elect. Lett., 27, 469,

February 28, 1991.

53.  "Highly Strained (InAs)M/(GaAs)N Multiple Quantum Well Based Resonant
Tunneling Diodes on GaAs(100) Substrates and their Application in Optical Switching”, R.
M. Kapre, Kezhong Hu, Li Chen, S.. Guha, and A. Madhukar, Proc. of the Materials Research
Society Symposium (May 1-3, 1991, Anaheim, California )

54, “High-contrast optically bistable optoelectronic switch based on InGaAs/ GaAs(100)
asymmetric Fabry-Perot modulator, detector, and resonant tunneling diode”, Li Chen, R.
M. Kapre, Kezhong Hu, and A. Madhukar, Appl. Phys. Lett. 59,1 523 (1991).

55.  “High Contrast Optically Bistable Optoelectronic Switches Based On InGaAs/GaAs
(100) Conventional and Inverted Asymmetric Fabry-Perot modulators grown via Molecular
Beam Epitaxy”, Li Chen, K. Hu, R. M. Kapre, W. Chen, P. Chen and A. Madhukar, paper
presented at the 11th MBE Workshop (Austin, Texas), Sept. 16-18, 1991; proceedings to
appear in J. Vac. Sci. Technol., Mar./Apr., 1992.
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56. “Growth of High Quality Strained A1xGal-xAs/Ino.26Ga0.74As/A12Ga -ZAs
Quantum Wells and the Effect of Silicon Nitride Encapsulation and Rapid Thermal
Annealing”, K. Kaviani, Jun Chen, K. Hu, Li Chen and A. Madhukar, Paper presented at the
Annual MBE Workshop (Austin, Texas, Sept. 12-15, 1991); To appear in g J. Vac. Sc.
Tech. (In Press).

57. “Theory of beam coupling and pulse shaping of mode-locked laser pulses in a
photorefractive crystal,” X. Steve Yao, Vince Dominic, and Jack Feinberg, J. Optical Society
of America-B7, 2347-2355 (1990).

58. “Analysis of Optical Bistability in a Nonlinear Distributively Coupled Resonator”, S.
Dubovitsky and W. H. Steier, J. Quan. Electr., March, 1992. .

59. “Al GaAs/Ga As Optically Controlled Waveplate Modulator”, R. T. Sahara, W. H.
Steier, S. G. Hummel, and P. D. Dapkus, Opt. Lett., Dec. 15, 1991.

60.  “Photonic Implementations of Neural Networks", B. Keith Jenkins and A. R. Tanguay,
Jr., Ch. 9 in Neural Networks for Signal Processing, B. Kosko, Ed., Prentice-Hall,
Englewood Cliffs, New Jersey, (1992).

61. "High current back lighted thyratron switch,” G. Kirkman-Amemiya and M. A.
Gundersen, accepted, Appl. Phys. Lett. 60, (3), Jan. 1992.

62. wLock-on effect in pulsed power semiconductor switches,” M. A. Gundersen, J. H.
Hur, H. Zhao, and C. W. Myles, accepted for publication in J. Appl. Phys.

63.  "A Region Matching Motion Estimation Algorithm", D S. Kafivas and A. A. Sawchuk,
Computer Vision, Graphics and Image Processing, vol. 54, pp. 275-288, (1991).

64. “Noncoherent Direct-Sequence Code-Tracking in the Presence of Puised Jamming,"
Haiping Tsou, Raimundo Sampaio-Neto, and Robert A. Scholtz, Proceedings of the Twenly-
Fifth Annual Asilomar Conference on Signals, Systems, and Computers, Pacific Grove, CA,
Nov. 4-6, 1991.

65. “A general model! for non-uniform data access in a database system,” Banerjee, S.
and Li, V. O. K., Proc. IEEE COMPSAC, Tokyo, Japan, September 1991, pp. 301-306.

66. "Domain-Specific Semijoin: A New Operation for Distributed Query Processing,”
Chen, J.S.J.andLi V.O.K, information Sciences, Vol. 52, No. 2, November 1990, pp.
165-184. (Paper actually appeared in early 1991 3

67. “Dynamic hierarchical quorum consensus algorithm in distributed databases,”
Cheung, W.Y.S.and Li, V. 0. K., Proc. IEEE Singapore International Conference on Networks,

Singapore, September 1991, pp. 205-209.

68. *The multi-channel architecture for deflection routing in the high-speed Manhattan
Street Networks,” Lee, K. C., Choudhury, A. K., and Li, V. O. K., Proc. \EEE Singapore
International Conference on Networks, Singapore, September 1991, pp. 172-177.

69. “Distributed query optimization by one-shot fixed-precision semi-join execution”,
C.wang, V.O.K. Li,A. L. P. Chen, Proc, |EEE, Data Eng. Conf., Kobe, Japan, April 1991.

70.  "Performance Analysis of Deflection Routing in the Manhattan Street Network”, A.
K. Choudhury, and V. O. K. Li, Proc. IEEE ICC, Denver, Colorado, June 1991,
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71. "Crystalline Organic Semiconductor Optical Directional Couplers and Switches Using
and Index Matching Layer", D. Y. Zang and S. R. Forrest, Photonics Technol. Lett. (1991).

72. "Experimental Verification of the Strain Effects in 1.5 pm Semiconductor Quantum
Well Lasers* Y. Zou, J. S. Osinski , P. Grodzinski, P D.. Dapkus, W. Rideout, W. F. Sharfin, and
F. D. Crawford, IEEE Photonics Tech. Lett. 4, 1315 (1992).

73. “Photorefractive puise coupling in the frequency domain,” X. S. Yao and J. Feinberg,
Optics Letters 18, 104-1 06 (1993).

74.  "Theory of beam coupling and pulse shaping of short optical pulsesin a photorefractive
crystal,” X. S. Yao, V. Dominic, and J. Feinberg, Journal of the Optical Society of America-B Z,

2347-2355, (1990).

75. “Long pulse electron beam generation from the back-lighted thyratron,” R-L. Liou, T-Y.
Hsu, and M. A. Gundersen, Appl. Phys. Lett. 61 (22), 2647 (1 992).

76. “Emission of microwave and millimeter wavelength radiation during hollow cathode
discharge operation of the back lighted thyratron,” by R. Liou, H. Figueroa, A. H. McCurdy, G.

Kirkman-Amemiya, R. J. Temkin, H. Fetterman and M. A. Gundersen, Appl. Phys. Lett. 61
(23), 2779 (1992).

77. »Avalanche injection model for the lock-on effect in photoconductive power switches," H.
Zhao, J. H. Hur, P. Hadizad, and M. A. Gundersen, J. App!. Phys. 73 (4) (1993).

78. "A broad area, intense electron beam source for high resolution, high throughput semi-
conductor lithography,” T. Y. Hsu, P. Hadizad, R. L. Liou, M. Baik, G. Roth, K. Frank, and M. A.
Gundersen, J. of Vac. Sci. and Technology B 11 (5), 1868 (1993).

79. “Robust, plasma-based variable pulse-length electron beam sources for microwave
generation,” R. L. Liou, T. Y. Hsu, G. Kirkman-Amemiya, R. Temkin, and M. A. Gundersen, 17th
International Conference on Infrared and Millimeter Waves, California Inst. of Technology,
Pasadena, CA, December 14-18, 1992,

80. ~Theoretical and experimental study of pseudospark electron emission,” L. Pitchford, J.
Boeuf, V. Puech, R. Liou, and M. A. Gundersen, 1993 Particle Accelerator Conference,

Washington, D C., May 17-20, 1993.

81. »A novel electron beam source for high resolution, high throughput microlithography,”
T.Y. Hsu, P. Hadizad, A. Kanjamala, R. L Liou, M. Baik, G. Roth, and M. A. Gundersen, o appear,
Electron-Beam, X-Ray, and lon-Beam Submicrometer Lithographies for Manufacturing 1Vat

Micro ‘94

82. "D C-2.5 Gb/s x 4 pin/HBT Optical Receiver Array with Low Crosstalk", M.
Govindarajan, S. Siala, and R.N. Nottenburg: December 1993 issue of IEEE Photon. Tech. Lett.

83. “An Optimal Approach to Blind Channe! Characterization and Data Detection,”M. Ghosh
and C. Weber, IEEE Transactions on Communications.

84. “Experimental Verification of the Strain Effects in 1.5 um Semiconductor Quantum Well
Lasers", Y. Zou, J. S. Osinski , P. Grodzinski, P. D. Dapkus, W. Rideout, W. F. Sharfin, and F. D.
Crawford, |EEE Photonics Tech. Lett. 4,1315 (1992).
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85. “Low threshold current 1.5 pum buried heterostructure lasers using strained
quaternery quantum wells”, J. S. Osinski, Y. Zou, P. Grodzinski, P. D. Dapkus, Z. Karim and A.
R. Tanguay, Jr., |[EEE Photonics Tech. Lett. 4, 1313 (1992).

86. "The Effect of the Auger Recombination and Differential Gain on the Temperature
Sensitivity of 1.5 um Semiconductor Quantum Well Lasers”, Y. Zou, J. S. Osinski , P.
Grodzinski, P. D. Dapkus, W. Rideout, W. F. Sharfin, and F. D. Crawford, Appl. Phys. Lett. 62,

175 (1993).

87. “Experimental Study of Auger Recombination, Gain and Temperature Sensitivity of 1.5
um Compressively Strained Semiconductor Lasers”, Y. Zou, J. S. Osinski, P. Grodzinski, P. D.
Dapkus, W. Rideout, W. F. Sharfin, and F. D. Crawford, IEEE J. Quantum Electron. 29, 1565

(1993).

88. “Parformance analysis of fiber-optic PPM CDMA packet networks,” Hsu, C.S.and i, V.
0. K., Proc. ISCA International Conference on Computer Communications and Networks, San

Diego, California, June 1993.

gg.  "Wavelength-convertible optical networks,” Lee, K. C. and Li, V. O. K., Proc. IEEE
INFOCOM, San Francisco, California, April 1993.

90. ~AlGaAs waveguide optically controlled directional coupler latch®, R. T. Sahara, W. H.
Steier, S. G. , and P. D. Dapkus, J_Lightwave Tech,, 11, October, 1993.

91. *Simple in-line method to measure the dispersion of an optical system,” X. S. Yao and J.
Feinberg, Applied Physics Letters, 62, 811-813, (1993).

92. Temporal shaping of optical pulses using beam coupling in a photorefractive crystal,”
X. S. Yao and J. Feinberg, Optics Letters 18, 622-624 (1993).

93.  Optimum Detection of Slow F-H Signals”, U. Cheng. B. K. Levitt, A. Polyodoros, and M.
K. Simon, submitted to IEEE Transactions on Communications, 1993.
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